Protein kinases selectively modulate apoptosis in the developing retina in vitro.
In the retina of newborn rats there is evidence for two mechanisms of programmed cell death. Apoptosis of ganglion cells (RGCs) following axotomy depends on protein synthesis. In contrast, inhibition of protein synthesis leads to apoptosis in the neuroblastic layer (NBL). The induction of apoptosis following translational arrest suggests that post-translational modifications of apoptosis-associated proteins may be crucial to the cell death programs in the developing retina. We investigated the possible role of protein kinases upon apoptosis in retinal explants in vitro. An increase in the intracellular concentration of cAMP produced either by the adenylyl-cyclase activator forskolin (10 microM) or by 8-Br-cAMP (1 mM), prevented apoptosis induced in the NBL by inhibition of protein synthesis, but had no statistically significant effect upon RGC death. In contrast, neither 8-Br-cGMP (1 mM) nor the specific cGMP-phosphodiesterase inhibitor zaprinast (10-100 microM) had significant effects on apoptosis in the retina. The cAMP-phosphodiesterase inhibitors isobutylmethylxantine (IBMX, 0.1-1 mM) and Ro-201724 (50-200 microM) also prevented apoptosis in the NBL. The isoquinolinesulfonamide H89 (20 microM), a specific cAMP-dependent protein kinase inhibitor, partially reverted the protective effect of either forskolin or IBMX within the NBL. Neither 12-O-tetradecanoyl phorbol-13-acetate (TPA, 10 nM) nor bisindolylmaleimide (0.2-0.5 microM), respectively an activator and an inhibitor of protein kinase C had significant effects upon the retinal explants. The protein kinase inhibitor 2-aminopurine (2-AP, 10 mM) prevented apoptosis of axotomized ganglion cells and induced apoptosis in the NBL. Forskolin prevented the apoptosis induced by 2-AP in the NBL, whereas TPA had no effect. The effects of 2-AP were, however, not dependent on inhibition of protein synthesis. The data indicate that modulation of the activity of both cAMP-dependent protein kinase and several protein kinases sensitive to 2-aminopurine selectively affect apoptosis in distinct cell layers of the developing retina.